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Plasma renin activity and aldosterone concentration in children.
M. J. Dillon, Jennifer Ryness and T. M. Barrett. Hospital for
Sick Children and Institute of Child Health, London, England.
Semi-micromethods for the measurement of plasma renin
activity (PRA) and plasma aldosterone concentration (P Aldo)
by radioimmunoassay have been developed utilizing 0.25 ml
and 1.0 ml of plasma, respectively. It was found that in healthy
children on ad lib diets the PRA varied inversely with age. In
infants the mean value was 1404 pg Al/mI/hr with a progressive
decrease through childhood to the mean adult value of 85
pg Al/mI/hr. There was some evidence of a negative correlation
between PRA and sodium turnover, estimated from the urinary
sodium/creatinine ratio. The mean value for P Aldo in children
over the age of 5 yr was 5,6 ng/100 ml, but increased values were
found in younger children with a mean infant value of 24
ng/lOO ml. A possible explanation for these raised values in
young children is that the infant is more dependant than the
adult upon renin aldosterone-stimulated distal tubular sodium
reabsorption for the maintenance of salt balance. Children
with hypertension secondary to renovascular anomalies or
renal scarring were found to have higher values of PRA (mean
value, 1632 pg Al/ml/hr) than healthy children of equivalent
age (mean value, 513 pg Al/mI/hr.) On the other hand, in
children with salt-losing states, PRA was much greater (mean
figure, 24,000 pg Al/ml/hr) and in these children the mean
figure for P Aldo was 50.9 ng/lOO ml,
The plasma half-life of antipyrine in chronic renal failure.
J. L. Maddocks, C. J. Wake and M. J. Harber. K.R. U.F. Institute
of Renal Disease, Royal Infirmary, Cardiff, Wales. The plasma
half-lives of phenytoin and in some cases those of digitoxin are
reduced in chronic renal failure, This finding may be due to a
decrease in the protein binding or an increase in hepatocellular
function or both of these. The present study was undertaken to
determine whether there is increased hepatic microsomal enzyme
activity in patients with chronic renal failure. This was done
using antipyrine, a drug with negligible protein binding. Anti-
pyrine was given i.v. in a dose of 18 mg/kg of body wt to 12
patients with chronic renal failure who were not taking drugs
and 12 normal subjects. Plasma antipyrine levels were mea-
sured by a specific method and the plasma half-life of the drug
was used as an index of drug oxidation. The mean (± 5D)
plasma antipyrine half-life in patients with chronic renal failure
(7.3 2.0 hr) was significantly shorter than in normal subjects
(12.9±4.4 hr; P<0.001). There was no difference in the ap-
parent volume of distribution of antipyrine between the two
groups (P> 0.6). Pretreatment of five patients with chronic
renal failure and seven normal subjects with antipyrine or
phenobarbitone for two weeks significantly shortened the mean
plasma half-life from 7.4 (± 2.5) hr to 5.0 (± 1.5) hr in uremics
(PcO.005) and from 13.2 (±4.5) hours to 6.9 (± 1.5) hr in
normal subjects (Pc 0.0025). These results show that oxidation
of antipyrine by hepatic microsomal enzymes is increased in
patients with chronic renal failure but that a state of maximal
induction of liver microsomal enzymes was not observed.
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Effect of human muramidase upon potassium handling in the
perfused rat kidney: A mechanism for renal damage in human
monocytic leukemia. D. V. Mason, D. Howes, C. R. Taylor and
B. D. Ross, Nuffield Department of Clinical Biochemistry and
Gibson Laboratories, Radcliffe Infirmary, Oxford, England. Some
of the renal lesions of monocytic leukemia, in particular, a
potassium-losing state, have been linked to the increased plasma
levels of muramidase (lysozyme) found in this disease. How-
ever, no direct evidence for a nephrotoxic effect of muramidase
has been described. Muramidase, purified from the urine of
two patients with monocytic leukemia was added to the medium
perfusing the isolated rat kidney; glomerular filtration rate
(GFR), sodium reabsorption and potassium handling, as well
as the metabolism and excretion of muramidase, were measured.
The kidney removed muramidase from the perfusion medium,
and the enzyme appeared at increased concentration in the
urine. Between 60 and 80% of filtered muramidase was reab-
sorbed. Only 3O% of the muramidase was recovered in the
urine. Histological examination of the kidney after perfusion
showed high concentrations of human muramidase within the
proximal tubule cells, Doses of muramidase of 30 to 70 sg/mI
within the range found in human leukemia stimulated potas-
sium loss by the perfused kidney, and these and higher doses,
up to 600 zg/ml, also inhibited sodium reabsorption to 70 to
80% of the filtered load. No effect on perfusion flow, perfusion
pressure or GFR was observed. These results are interpreted as
evidence that muramidase is concentrated by the perfused kid-
ney and directly stimulates potassium excretion by the kidney.
The urinary tract in schoolgirls with covert hacteriuria. M. S. F.
McLachlan, S. T. Meller, F. R. Verrier Jones, A. W. Asscher,
F. W. L. Fletcher, R. T. Mayon- White, f. U. U. Ledingham,
J. C. Smith and J. f. Johnston. Departments of Diagnostic
Radiology, Child Health and Medicine, Welsh National School of
Medicine, Cardiff, Wales, and Departments of Diagnostic
Radiology, Medicine and Surgery, United Oxford Hospitals and
Public Health Laboratory, Oxford, England. Significant bac-
teriuria was found in 294 of 16,800 primary schoolgirls (1.7%)
in Cardiff and Oxford during a screening program. Two hundred
forty-six of these girls were examined by i.v. urography
and micturating cystography. Pyelonephritis was observed in
64 (26%), 42 of whom also showed vesicoureteric refiux.
Reflux without radiological evidence of renal abnormality was
observed in a further 40 (16%). A catheter specimen of urine at
the time of cystography was negative in 20%. The prevalence
of pyelonephritis was independent of age, in keeping with the
view that scarring usually occurs in the first few years of life.
However, the prevalence of ureteric reflux was also independent
of age, despite evidence from serial studies during long-term
chemotherapy that reflux tends to become less severe with time,
Intrarenal reflux was not observed, probably because of the
age of the children examined. Almost all kidneys without
scarring appeared to be normal in size, even when reflux was
present.
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The structure of the renal pelvis and its importance in vesico-
ureteric reflux. D. B. Moffat and K. M. Laurence. Department of
Anatomy, University College, CardijJ Wales and Department of
Child Health, Welsh National School of Medicine, Wales. A
study of the rat renal pelvis by light and electron microscopy
(Khorshid and Moffat, in press) has shown that the pelvis is
lined not only by transitional epithelium but also by a thin
epithelium, mostly only one cell thick, which separates the
outer medulla, with its prominent vascular bundles, from the
pelvic urine. The effect of vesico-ureteric refiux in the rat has
been studied by injecting Indian ink into the bladder, which is
then gently compressed with the finger. Observation of the
surface of the kidney during this process frequently shows
pyelotubular reflux in which isolated tubules are seen to fill
with ink. The surface coloration is in the hilar region, corres-
ponding to the area of scarring observed by Asscher et al (1970)
in experimental infection produced by a similar compression
of the bladder. Less commonly, pyelovenous reflux is seen.
Serial sections of the damaged kidneys show that pyelotubular
refiux is almost always present and that the lesion is invariably
in the pelvic fornices where splitting of the outer medulla occurs,
with extravasation of ink into the interstitial tissue and blood
vessels. Where pyelotubular reflux has occurred, ink is found in
the affected segments of the cortex only in distal tubules (in-
cluding the region of the macula densa) and in the collecting
ducts, indicating that the refiux has taken place into the thick
ascending limbs of Henle's loops. It has not yet been shown
that experiments of this type are of direct relevance to the
human kidney since, in the human adult, the calyceal wall is
attached to the circumference of the papilla and the outer
medulla is not exposed. A study of 72 neonatal and late fetal
kidneys, however, has shown that in a significant number of
calyces the situation is similar to that in the rat, the outer me-
dulla being separated from the pelvic urine only by a thin layer
of epithelium. It is suggested that these findings may help to
explain the greater susceptibility to scarring of the child's kidney
and the varying susceptibility to scarring in children with urinary
tract infection and refiux.
Nephrotoxic nephritis in the guinea pig. I. J. Simpson, N. P.
Thomson, D. J. Evans and D. K. Peters. In guinea pig nephro-
toxic nephrith induced by sheep antibody, there was minimal
glomerular capillary deposition of C3 and no accumulation of
polymorphonuclear leucocytes in the heterologous phase. The
C4-deficient strain developed the same injury as normal Duncan
Hartley animals. Complement depletion with cobra venom
factor, polymorph depletion with nitrogen mustard or anti-pmn
serum and treatment with antihistamines provided no protection.
The relationship between the dose of nephrotoxic antibody
and proteinuria was similar for and 2 subclasses and the
F(ab')2 fragment of 1 antibody. However, the F(ab') and F(ab)
antibody fragments though fixing on the glomerular basement
membrane did not cause proteinuria. It is concluded that the
development of proteinuria in this system is largely independent
of the complement-polymorph system, is due to the fixation of
the F(ab')2 fragment of the antibody molecule and does not
depend on an intact Fc piece.
Intravascular coagulation and acute renal failure. E. N. Wardle.
Department of Medicine, Royal Victoria Infirmary, Newcastle
upon Tyne, England. The shock conditions in which intravascular
coagulation has been found to occur are those which lead to
acute renal failure. Vassalli and Richet first emphasized that
coagulation and nervous constriction within the kidney are
inseparable. Hardaway then postulated that intravascular
coagulation in shock is relevant to acute renal failure. The
relevance of intravascular coagulation to acute renal failure
will be shown 1) by reference to animal experiments in which
the turnover of radiofibrinogen in the circulation and the
amount of fibrin in the kidneys has been quantitated during
shock and at the onset of acute renal failure (the central role of
fibrinolytic inhibition in association with DIC will be empha-
sized); 2) by the results of radiofibrinogen catabolism studies
in man during septicemia, acute renal failure and hepatorenal
dysfunction—in which situations DIC in association with
fibrinolytic inhibition is again found; 3) by reference to the
functional results of experiments in which the kidneys of rab-
bits have been infused with known procoagulants, from which
it is concluded that intrarenal coagulation can lead to vaso-
constriction and renal damage; and 4) by consideration of the
results of plasma endotoxin assays in septic shock, acute renal
failure and hepatorenal disorders. Endotoxin can cause all of
those factors which produce a primary increase of renal vascular
resistance, namely neurogenic vasoconstriction catecholamine
release, renin-angiotensin activation and also DIC with fibrino-
lytic inhibition. It could therefore be the prime factor in the
production of acute renal failure in man. This is even more
convincing when it is appreciated that the majority of cases of
acute renal failure in man occur in association with septic shock,
massive tissue trauma or surgical intervention. On the other
hand, in obstetric situations volume depletion associated with
DIC and fibrinolytic inhibition can be the cause of acute renal
failure: the better prognosis in these cases may in part be due
to the absence of endotoxinemia. Again, DIC occurs in pan-
creatitis but there are mitigatory circumstances which can ex-
plain why acute renal failure is uncommon.
The excretion of urinary N-acetyl-glucosaminidase in patients
with renal disease. J. M. Wellwood,' B. G. Ellis, R. G. Price,
K. Hammond, A. E. Thompson and N. F. Jones. St. Thomas's
Hospital, and Queen Elizabeth College, University of London,
London, England. The fluorimetric assay of urinary beta-
glycosidases using 4-methyl umbelliferyl substrates (Leaback
and Walker, 1961) is simple and suitable for routine hospital
laboratories. Raised urinary levels have been found in human
renal disease (Dance et al, 1969) and during renal allograft
rejection (Weliwood et al, 1973). We report further evidence
that N-acetyl beta-D glucosaminidase (NAG) is a sensitive
indicator of renal disease. The levels of urinary NAG in 144
ambulant normal subjects was 30±22 nmoles/hr/mg of urinary
creatinine. Fresh midstream urine samples were obtained
from patients with renal disease attending the outpatient de-
partment, and from patients who were admitted for renal di-
sease. Enzymes and urinary creatinine were assayed within four
hours. In patients with radiological chronic pyelonephritis,
deterioration in renal function was associated with a marked
elevation in urinary NAG (232±122), although in those with
normal renal function NAG levels were within the normal
range (46 17). All patients with glomerulonephritis have
elevated NAG levels. In those with a progressive deterioration
in renal function, levels were much greater (463 359) than in
those with stable function, whether it was reduced or not
(192± 107). In patients with acute glomerulonephritis and during
relapses of nephrotic syndrome, urinary NAG levels were greatly
elevated. Enzyme levels returned towards normal during re-
mission. In patients with hypertension and progressive renal
impairment, NAG levels were elevated (177± 72), and in pa-
tients with hypertension without evidence of renal impairment
levels were only marginally elevated (75 29), The excretion of
urinary NAG increased strikingly following episodes of hypo-
tension in patients with no previous renal disease, the levels
returning towards normal as renal function improved. The
measurement of urinary NAG may be of practical value in the
detection and monitoring of renal disease.
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